A high G418-resistant neo(R) transgenic mouse and mouse embryonic fibroblast (MEF) feeder layers for cytotoxicity and gene targeting in vivo and in vitro.
Aminoglycoside antibiotics have been in use since 1944 with the discovery of streptomycin. The aim of this study was to derive a new, highly resistant multicopy neo(R) transgenic mouse strain, named TgN3Ems, by random insertion of the plasmid, pPGKneobpA, and compare the level of drug resistance of wild-type and transgenic mice in vivo and corresponding primary mouse embryonic fibroblasts (MEFs) in vitro to a model neomycin analog, G418. The expression neoR in transgenic animals caused a 5-fold increase in the approximate lethal dose of G418, compared to wild type. No adverse pathological changes were found for the transgenic mice treated with G418, as they all died within minutes after injection. In contrast, the G418 treatment of wild-type mice resulted in a marked liver and kidney toxicity detected microscopically and via increases of serum biomarkers for liver and kidney damage. In addition, there was a mild bone marrow and lymphoid depletion. In in vitro studies, the transgenic MEFs survived 20-fold higher G418 levels, compared to the wild-type MEF cells. Therefore, TgN3Ems transgenic mice could be used as a source of G418-resistant feeder cells for gene targeting. Since the expression of drug-resistance genes in transgenic animals confers resistance to toxicity, the TgN3Ems mice might serve as a tool applicable in drug design.